A small, non-biomineralized, macrophagous arthropod with chelicerate a¤nities, O¡acolus kingi gen. et sp. nov., from the Silurian (Wenlock Series) of Herefordshire, UK, is described. The dorsal exoskeleton comprises an arch-like cephalic shield, a thorax of three free tergites and a triangular posterior tagma of ¢ve fused tergites, the last with a stout postero-dorsally directed medial spine. Seven pairs of appendages beneath the cephalic shield surround a postero-medially sited oral cavity on the ventral surface of the head. Appendages I and, probably, II are uniramous and project antero-ventrally; I was sensory and II sensory and/or ambulatory. Appendages III^VI are biramous, each with an antero-ventrally projecting ramus and a robust, highly geniculate, horizontally oriented ramus that projects through an anterior gape. The former rami were ambulatory and the latter have spinose terminal podomeres and functioned as a unit for trapping food and transferring it towards the oral cavity. Appendage VII, which is probably uniramous, is posteroventrally directed and £ap like. Each tergite of the thorax and posterior tagma covers at least a pair (probably two pairs) of probably biramous appendages with each ramus £ap like and setose.
INTRODUCTION
Soft-bodied biotas (sensu Briggs & Kear 1993) are very rarely preserved in the fossil record. One such is present within carbonate concretions in a volcaniclastic deposit from the lower Silurian (Wenlock Series) of Herefordshire (Briggs et al.1996) .The most common taxon is a small, nonbiomineralized arthropod, herein established as O¡acolus kingi gen. et sp. nov. During entombment, ¢ne-grained volcanic ash pervasively in¢ltrated the space external to the body of the arthropod. Specimens are preserved in three dimensions in sparry calcite, which precipitated in the void left after the decay of the animal (Orr et al. 2000) .
MATERIAL AND METHODS
Splitting the concretions yields a randomly oriented, planar section through the arthropod. Rare examples, in which the plane of splitting partially followed the external surface of the exoskeleton, were prepared in three dimensions using a vibrotool. Macro-photographs using incident light and colour ¢lm and camera lucida drawings of wetted specimens were used for morphological illustration and interpretation. Specimens are housed in the University Museum of Natural History, Oxford (OUM), and the Geology Department, Leicester University (LEIUG).
TERMINOLOGY
The median longitudinal line of the body is the sagittal axis and the transverse and vertical axes are orthogonal to this. Length, width and height/depth, respectively, are measured parallel to these axes. The orientation of any section through a specimen is determined via the shape of the dorsal exoskeleton on the plane of splitting (e.g. the right-hand-side diagrams in ¢gure 1a^e). There are three orthogonal sections (left-hand-side diagrams in ¢gure 1a^c), each of which contains two orthogonal axes. A sagittal section contains the sagittal and vertical axes (¢gure 1a(1)), a horizontal section the sagittal and transverse axes (¢gure 1b) and a transverse section the vertical and transverse axes (¢gure 1c (1)). An exsagittal section is parallel but lateral to a sagittal section (¢gure 1a (2)). An inclined section contains one orthogonal axis; the direction in which the plane is inclined ventrally, either laterally, anteriorly or posteriorly, is pre¢xed and one of the above descriptors is su¤xed, e.g. an anteriorly inclined transverse section (¢gure 1c (2)). An oblique section contains none of the orthogonal axes; the direction in which the plane slopes (either antero-laterally or posterolaterally) is pre¢xed and further quali¢ed as necessary, e.g. an antero-lateral oblique section through the lefthand side (¢gures 1d and 2p). The posterior of the arthropod could be strongly £exed ventrally and £exed sections are those which cut the anterior more or less horizontally, but the posterior relatively transversely (¢gures 1e and 2i, j). For descriptive purposes each appendage beneath the cephalic shield is subdivided into basal, proximal, medial and distal parts; the ¢rst two together and each of the latter comprise approximately one-third of the total length. In the camera lucida drawings (¢gure 3) breaks in slope across the plane of splitting are indicated by a line that bears hachures running downslope. The abbreviations used in ¢gures 1^4 are explained in the legend to ¢gure 1.
SYSTEMATIC PALAEONTOLOGY
O¡acolus kingi gen. et sp. nov. 1996 new arthropod (Briggs et al. 1996, pp. 248 and 249, ¢gure 1a^c,e) .
2000 unnamed arthropod (Orr et al. 2000, pp.173^186, ¢gures 1a,b and 2^9) .
(a) Derivation of names
Generic name (Latin) after O¡a, eighth century king of Mercia and colus, dwelling among, alluding, hereabouts, to O¡a's dyke; speci¢c name after Dr R. J. King who ¢rst recognized the fossils in the concretions.
(b) Diagnosis of genus (monotypic) and species
An arthropod 4^6 mm in length with three tagmata: an arch-like cephalic shield covering seven pairs of appendages, with pairs I and probably II uniramous, pairs III^VI biramous and pair VII £ap like and apparently uniramous, giving a total of 11 rami; a thorax of three free tergites and a posterior tagma of ¢ve fused tergites, each with at least one pair of probably biramous, £ap-like, setose appendages; a posterior tagma with a stout, medial, postero-dorsally directed, terminal spine.
(c) Material
Holotype, OUM C.29501a,b (¢gures 2a,b and 3a,b). There are at least 100 other specimens.
(d) Dorsal exoskeleton (i) Cephalic shield
Smooth-surfaced, slightly longer than wide and slightly wider than deep (¢gure 4a). It is widest approximately one-¢fth of the total length from the anterior, tapering very gradually posteriorly. Anterior of the widest point, the lateral sides have moderate adaxial curvature (¢gure 2g,h) and the dorsal side has moderate ventral curvature (¢gure 2o). There is a large elliptical gape at the anterior margin (¢gure 2g^i) and a ventral gape along its entire length and almost its full width (¢gure 2d,e). The dorsal side is more or less straight in lateral pro¢le and strongly convex transversely; it is separated from the lateral side by a step-like posteroventrally sloping shoulder, which is faint anteriorly and progressively better developed in the posterior third (¢gure 3b). The antero-dorsal margin is unresolved in detail, but assumed to be straight in dorsal view; the postero-dorsal margin is gently convex (¢gure 2a). The dorsal side has a postero-medial weakly raised lobe (thè cardiac lobe' of Briggs et al. (1996) ), which is lachrymal in outline, slightly longer than wide and widest posteriorly. This structure is approximately one-half the length of the cephalic shield and bears a weak axial ridge (¢gure 3a). The lateral side is convex (¢gure 2e) and the antero-lateral margin curves postero-ventrally into the ventral margin, which is straight and parallel to the dorsal margin (¢gure 2b). The postero-lateral margin is almost vertical. The postero-ventral corner is developed as a stout, triangular, posteriorly directed spine (¢gure 2b). The inner surface has four broad, shallow indentations (the arrows in ¢gure 2d,e), which accommodate the medial parts of cephalic rami IIIb^VIb. Corresponding indentations occasionally occur on the external surface (e.g. opposite the long arrows in ¢gure 2e).
(ii) Thoracic tergites
The three are parallel sided and each of similar morphology (¢gure 4a,b(2)); successive tergites decrease slightly in width but are of subequal length. The dorsal overlap between successive tergites is approximately onequarter of their length (¢gure 2h) and articulating facets of £exed specimens have moderate to almost complete overlap (¢gure 2i, j). The dorsal and lateral sides are separated by a step-like postero-ventrally sloping shoulder (¢gure 3b). The dorsal side, which is approximately three-quarters of the entire width, comprises an axial region and lateral £anks. The axial region is approximately one-third the thoracic width and moderately convex in transverse pro¢le; the lateral £anks curve gently ventro-laterally, abruptly steepening and becoming near vertical towards the outer margin. The postero-dorsal margin is straight in dorsal view. The lateral side is almost vertical. The postero-lateral margin curves postero-ventrally to meet the straight, ventral margin in a triangular, posteriorly directed spine.
(iii) Posterior tagma
There are ¢ve fused tergites (¢gure 3a), the ¢rst two being separated by a pronounced, and the remainder by a shallow, transverse furrow. Each tergite tapers posteriorly; successive tergites decrease in length and width, giving the tagma a triangular outline in dorsal view. The ¢rst tergite has a medial node with the dorsal and lateral sides separated by a postero-ventrally sloping, step-like shoulder, which is pronounced in the anterior third and which fades posteriorly. The dorsal side curves gently ventro-laterally, abruptly steepening to become near vertical towards the outer margin. The lateral side is near vertical and the postero-lateral margin curves posteroventrally into the straight ventral margin, which terminates in a triangular, posteriorly directed spine (¢gure 3b). The second to fourth tergites are similar with the dorsal side convex with a weak medial node and the lateral sides nearly vertical. The ¢fth tergite is triangular in dorsal view, with a stout, medial, terminal spine that is apparently fused basally to the rest of the tergite. In lateral view the spine is directed postero-dorsally at almost 908 to the posteriorly descending dorsal margin of the posterior tagma. The length of the spine is uncertain, but is probably long, as in an incomplete example (¢gure 3a,b) it tapers very little in diameter posteriorly.
(e) Head and trunk
These occupy a limited part of the volume enclosed by the dorsal exoskeleton (¢gure 4b). The head is sited postero-medially within the cephalic shield; the anterior margin is rounded (¢gure 2g), the vertical extent is limited, but greater than that of the trunk, and the oral cavity is situated centrally on its ventral surface (¢gure 2h). The trunk extends across the full width of the exoskeleton but not onto the lateral margins of the tergites (¢gure 3e). It has a decreased vertical extent abaxially due to dorso-lateral curvature of the ventral exoskeleton.
(f ) Cephalic appendages
There are seven pairs (numbered I^VII anterior to posterior) with their bases essentially in the same horizontal plane; they are attached to the ventral exoskeleton in a rosette-like pattern around the oral cavity.
(i) Appendage I
This is uniramous with its base sited antero-medially, and it projects antero-ventrally. It has a smaller diameter and is shorter than appendage II. Its terminus is unknown.
(ii) Appendage II This is probably uniramous with its base lateral of appendage I, and it projects antero-ventrally. Its terminus is unknown.
(iii) Appendages III^VI These are biramous, with relatively`gracile' (su¤x`a') and more`robust' (su¤x`b') rami; their bases are successively more postero-laterally positioned.
(i) Gracile rami: these are subequal in size. They are organized collectively in a fan-like arrangement and all project antero-ventrally, with successive rami more laterally directed (¢gure 3c,d ). The termini are unknown. (ii) Robust rami: these are subequal in diameter and each has a low (but unknown) number of relatively long podomeres separated by articulation surfaces allowing considerable £exure (¢gure 2g). Each is oriented horizontally for most of its length. The proximal parts of at least VIb and possibly also Vb are initially directed postero-laterally past the bases of the anterior appendages, and they then recurve medially. The medial parts are collectively dorsal of the gracile rami and successively positioned more ventro-laterally (¢gure 3c,d ). The rami project distally through the anterior gape of the cephalic shield and are successively directed more laterally (arrows in ¢gure 3e). The terminal podomeres are equally spaced between the sagittal axis and the anterior margin of the cephalic shield (¢gure 3e); each is splayed distally with stout acicular spines on the distal margin and, occasionally, that of the preceding podomere (¢gures 2g, h and 3e).
(iv) Appendage VII This is probably uniramous. Its stout base is triangular in dorsal view and positioned postero-medially of the base of appendage VI. The ramus is postero-ventrally directed, thin and £ap like (¢gures 2f,l and 3h), and bears setae on the distal margin.
(g) Trunk appendages
These occur in association with all the tergites of both trunk tagmata (¢gure 2m), becoming progressively smaller posteriorly (¢gure 2k^p). They are all apparently similar, but the detailed morphology of the smallest is di¤cult to resolve. They are attached to the ventral exoskeleton close to the sagittal axis and a short distance below the dorsal exoskeleton (¢gure 3e,g). They extend almost to the lateral and ventral margins of the tergites (¢gure 3e,g). They are probably biramous with at least one pair corresponding to each tergite. The rami are £ap like, thin and subrectangular or elliptical in shape, with a (e) Geniculation of the rami of the trunk appendages in some specimens is an artefact of sectioning these thin and curved, £ap-like rami at a low angle to their surfaces. ( f ) Appendage VII, reconstructed from (1) horizontal cross-sections of its base, (2) its shape in exsagittal sections and (3) the outline in ¢gure 2f. ( g) The shape of an appendage in a transverse cross-section depends on the extent to which it is inclined to the sagittal axis. thickened dorsal margin (¢gure 4d,e). They bear setae that are circular in cross-section, the length of which is unknown (¢gure 2q,r).
DISCUSSION (a) Antero-dorsal margin of the cephalic shield
This is not preserved in any specimen prepared in three dimensions. It is reconstructed as transversely straight (¢gure 4a). Anteriorly, the dorsal side of the cephalic shield was de£ected slightly ventrally and any medial, anteriorly convex projection of the antero-dorsal margin or any possible rostrum would have partially occluded the anterior gape through which rami IIIb^VIb projected.
(b) Fusion of the tergites of the posterior tagma
The three thoracic tergites are discrete, imbricate structures and are usually separated from each other by a veneer of ash (¢gure 2h^j,n). Each was therefore free. In contrast, the margin of the posterior tagma is continuous (¢gure 2h^j,o) indicating that the ¢ve tergites were fused. The posterior tagma could be rotated ventrally, but this movement was accommodated by £exure within the thorax.
(c) Head and trunk
The space between the dorsal and ventral exoskeletons occupied by the head and trunk tissues is usually in¢lled by calcite. Figure 2g^i includes horizontal sections through the cephalic shield at successively more ventral levels. The head is represented in ¢gure 2g,h by the`boss' of calcite sited postero-medially within the cephalic shield, the rounded projections on the anterior and lateral margins of which are the appendage bases. This calcite boss merges posteriorly with the calcite in¢lling the trunk in ¢gure 2g. In contrast, the outline of the calcite boss is entire in ¢gure 2h, while it is absent in ¢gure 2i; the bases of the cephalic appendages occupy the same position. In the latter two specimens the thoracic region is in¢lled with ash. The head therefore projected further ventrally than the thorax (¢gure 4b (1),(2)). The ashin¢lled area in the middle of the calcite boss in ¢gure 2h is interpreted as an oral cavity. The area medial of the bases of the cephalic appendages in ¢gure 2i is vertically below it; these appendages therefore inserted on the ventral exoskeleton of the head around a postero-medially sited oral cavity. The calcite is continuous across the full width of the thorax in ¢gure 2g and the inner margin of each tergite is not preserved. However, both the outer and inner margins of the tergites can be observed in ¢gure 2h,i. The tissues beneath the thorax therefore extended across the full width of each tergite dorsally, but not onto their lateral margins. Figure 2i , a £exed section, reveals a near-vertical section through the posterior tagma (¢gure 4b(3)). The body tissue of the trunk between the dorsal and ventral exoskeletons (¢gure 3e) was thickest medially, thinned laterally and terminated at the junction between the dorsal and lateral sides of each tergite (¢gure 4b(2)).
(d) Cephalic appendages
These could £ex considerably and were therefore susceptible to displacement from their life position during burial (cf. Orr & Briggs 1999) . Emphasis has therefore been placed on sections that contain or are close to the articulation points between the appendages and body and those that have a marked symmetry about the sagittal or vertical axes, this symmetry implying that the appendages are in a life-like position.
On this basis, ¢gure 2i, j indicates that the bases of the cephalic appendages were arranged in a`rosette', with seven (I^VII anterior to posterior) (¢gure 3f ) either side of the sagittal axis (¢gure 4c).
The base of appendage VII is postero-medial of the remainder of the limb bases. In horizontal sections its stout triangular base £ares distally into a £ap-like structure bearing trailing setae (¢gures 2f and 4f ). In exsagittal section (¢gures 2l and 3h) the structure is thin and directed postero-ventrally. While only a single ramus has been observed, the similarly £ap-like appendages of the trunk are interpreted as biramous and the possibility that VII is biramous cannot be discounted.
As appendage VII is posteriorly directed, the ten rami in ¢gure 2e must correspond to appendages I^VI. The limb bases of appendages I^VI are each broadly lachrymal in outline, with their apices converging medially; their distal margins are either rounded or bilobed. No other condition (e.g. trilobed) is observed and, therefore, the bilobed termini probably do not correspond to the limb bases of successive uniramous appendages preserved contiguously, but represent the two rami of a biramous appendage.
Appendage I is sited antero-medially and, irrespective of the plane of section, is the least robust (¢gure 3d^f ). The distal terminus of its limb base is never bilobed and it is therefore reconstructed as uniramous. The appendage is elongate parallel to the vertical axis in an anteriorly inclined transverse section (¢gure 3d ) and to the sagittal axis in £exed sections (¢gure 3e, f ). It thus projects antero-ventrally. All the rami in ¢gure 3d are contained in the section in ¢gure 3c except appendage I. The possibility that the plane in ¢gure 3c is positioned posteriorly to that in ¢gure 3d (and, thus, posterior of the origin of appendage I) is discounted as ¢gure 3e clearly shows the base of appendage I to have been no further forward than that of appendage II. Appendage I is therefore the shortest.
Appendages II^VI must account for the nine remaining rami which appear in ¢gure 3c,d and, thus, four were biramous and one uniramous. Bilobed termini (indicated by the arrows in ¢gure 2i,j) have been identi¢ed with varying degrees of con¢dence on all of these limb bases, suggesting all could be biramous. However, the bilobed termini occur more frequently at the posterior of the rosette and, thus, appendages III^VI are interpreted as biramous and appendage II as probably uniramous.
There are ¢ve rami either side of appendage I on the ventral side of ¢gure 2e and the same rami are present in ¢gure 2d. These are elongate dorso-ventrally, becoming progressively more inclined to the vertical axis laterally; each projected antero-ventrally (by the same argument as presented for appendage I above) with the more lateral of two successive rami also being more laterally directed. They therefore correspond to the ¢ve rami either side of appendage I (at the arrow) in ¢gure 2c which converge postero-dorsally. The latter are evenly distributed around the circumference of the head and, thus, one must correspond to each of limb bases IIV I. The ramus adjacent to appendage I inserts to the anterior of the head and the others, in turn, in more postero-lateral positions; in (inclined) transverse sections the more lateral of two successive rami is therefore the posterior (¢gure 3c,d ). Those rami arising from the biramous appendages (i.e. appendage II excepted) are described herein as the gracile types (appendages III^VI with su¤x`a').
The remaining four rami either side of the vertical axis on the dorsal side of the specimens in ¢gure 2d,e are therefore the second robust rami (su¤x`b') of appendages III^VI; dorsally, they move progressively closer to the vertical axis and their shape indicates that the more dorsal of two successive rami is oriented more orthogonal to the transverse plane (¢gure 4g). Much of the length of each ramus that extends beyond the anterior margin of the cephalic shield in ¢gure 2g,i is contained in the horizontal plane of splitting. They are therefore some (¢gure 2g) or all (¢gure 2i) of rami IIIb^VIb and not the antero-ventrally oriented rami (I, II and IIIa^VIa). The more lateral of two successive rami is the posterior as those indicated by an asterisk in ¢gure 2g insert to the posterior of the head, corresponding to the position of the bases of appendages V and/or VI in ¢gure 3f. The distal part of the anterior of two successive rami is oriented more parallel to the sagittal axis (indicated by arrows in ¢gure 3e) and, thus, is more orthogonal to the transverse axis; therefore in (inclined) transverse sections (¢gure 2d,e) the more dorsal of two successive rami is the anterior (cf. ¢gure 4g). Rami IIIb^VIb terminate in spinose terminal podomeres (¢gure 3e). The sinuosity of the proximal and medial parts of appendage VIb (¢gure 3e), and probably to a lesser extent appendage Vb, carried them past the more anterior appendages. All the limb bases, the proximal part of ramus VIb and the distal parts of rami IIIb^VIb are contained in the same horizontal plane of splitting (¢gure 2i); the vertical separation of rami IIIb^VIb in (inclined) transverse sections (¢gure 2d,e) therefore results from progressively greater curvature of the medial parts of rami Vb, IVb and IIIb dorsally (¢gure 4c).
(e) Trunk appendages
Identifying the number of appendages associated with each tergite depends on which of the many linear structures below the thoracic and posterior exoskeleton (¢gures 2k^o and 3g^k) represent rami. The three unshaded structures in ¢gure 3g labelled t1^t3 are interpreted as sections through the near-vertical lateral margins of each tergite (¢gure 1a(2)). The ventrally directed (cross-hatched) structures have a near-similar shape and size and are interpreted as rami. In ¢gure 3h,i,k the regularly spaced series of (cross-hatched) linear structures are larger than the other adjacent structures, originate in a more dorsal position and extend orthogonally to the body rather than being inclined at a lesser angle to it; they too are interpreted as rami. The remaining very slender linear structures may represent setae extending postero-ventrally from the posterior face of each ramus (¢gure 2q,r). The linear ventral structures on the specimen in ¢gures 2n and 3j are interpreted as rami.
The rami decrease in size posteriorly. They are invariably elongate in both exsagittal and transverse sections and are thus £ap like (¢gure 4d ). The consistent anterior convexity of these structures in exsagittal section (¢gure 3g^k) implies that they curve posteriorly. In sections other than horizontal, the dorsal edge of each is always thickest (¢gures 2c, 3g^i and 4d ). The maximum width of each in a transverse section slightly exceeds its maximum proximal-to-distal length in an exsagittal section (¢gure 3e^g). They are therefore reconstructed with an elliptical or subrectangular shape (¢gure 4d ). Their apparent geniculation in some specimens (¢gure 2c,p and the posterior of ¢gure 3i) is an artefact of sectioning them at a slight angle to their largest (transverse) surface (¢gure 4e).
The biramous nature of these appendages is suggested by the occurrence of some rami in pairs (e.g. in ¢gure 3g) and in places by their common origin (e.g. the arrow in ¢gure 3j). The presence of one or two rami beneath each tergite in many exsagittal sections would imply that each tergite covered one pair of biramous appendages, but the number of rami beneath the thoracic tergites of the specimen in ¢gure 2n (between seven and nine) exceeds the maximum (six) that should occur if this interpretation is correct. The possibility that rami from both sides of the body are contained in the plane of splitting is considered unlikely: all the rami originate at a similar distance below the ventral exoskeleton and typically the dorsal margin of each is swollen; this implies that they are all from the same side. More than one pair of biramous appendages beneath each thoracic tergite is thus our preferred interpretation, though each tergite may have covered just a single pair; the number of appendages beneath each tergite may also have varied along the trunk. Such variation is known from other arthropods. In the extant notostracan Triops longicaudatus the number of limb pairs per somite varies between zero and six along the trunk (e.g. Martin 1992).
FUNCTIONAL MORPHOLOGY
The penduculate eyes identi¢ed by Briggs et al. (1996) on the basis of cross-sections through supposed lenses are now interpreted as sections through spines on the terminal podomere of one of rami IIIb^VIb (¢gure 2h). There is no evidence of a visual system. Appendage I is uniramous, the least robust and the shortest, suggesting a di¡erent function; it may have been sensory. Appendage II and the gracile rami (IIIa^VIa) collectively form a fan-like arrangement that projects below the ventral margin of the cephalic shield and, thus, could reach the substrate. They are therefore likely to have been ambulatory, although the anteriorly placed uniramous appendage II may also have had a sensory function.
The disposition of rami IIIb^VIb (extended about an arc with spinose terminal podomeres) suggests that they functioned as a unit, closing medially in order to capture food from below and anteriorly, then £exing posteromedially to transfer it to the oral cavity, possibly assisted by other rami. This would have drawn the limb bases together medially and possibly comminuted food in the process. O¡acolus kingi has relatively limited streamlining, at least anteriorly. This and the absence of an obvious visual system suggests that it was not a fast-moving predator. It is likely to have either scavenged, preyed on slow-moving or sessile benthos, or stirred up soft sediment for the infauna.
The rami of appendage VII and the trunk apparently did not project below the ventral margins of the exoskeleton and were £ap like; thus they were not ambulatory. They were presumably used for respiration and metachronal movement of them may have enabled swimming.
At least some of the spines on the postero-ventral corners of the cephalic shield, the thoracic tergites, the ¢rst tergite of the posterior tagma and the prominent, postero-dorsally pointing, terminal spine may have been for defence.
AFFINITIES
O¡acolus, as known, appears to have chelicerate a¤-nities. The majority of chelicerates have six pairs of prosomal (cephalic) appendages, which can be biramous (e.g. Briggs & Collins 1988 ) and a seventh appendage pair is commonly present at the posterior of the prosoma, for example in many xiphosurids (see Selden & Siveter 1987) . The dorsal lobe may be equivalent to the cardiac lobe of merostomes and the separation of the body into a head region specialized for catching prey and a trunk with £ap-like rami for respiration and/or swimming parallels the merostomes, although this arrangement also occurs in other arthropods (e.g. remipedian crustaceans). Further analysis of the a¤nities of O. kingi awaits the resolution of some of the uncertainties, particularly those relating to the appendages.
